ERK regulates mitochondrial membrane potential in fission deficient Drosophila follicle cells during differentiation.
Mitochondrial morphology regulatory proteins interact with signaling pathways involved in differentiation. In Drosophila oogenesis, EGFR signaling regulates mitochondrial fragmentation in posterior follicle cells (PFCs). EGFR driven oocyte patterning and Notch signaling mediated differentiation are abrogated when PFCs are deficient for the mitochondrial fission protein Drp1. It is not known whether fused mitochondrial morphology in drp1 mutant PFCs exerts its effects on these signaling pathways through a change in mitochondrial electron transport chain (ETC) activity. In this study we show that aggregated mitochondria in drp1 mutant PFCs have increased mitochondrial membrane potential. We perform experiments to assess the signaling pathway regulating mitochondrial membrane potential and how this impacts follicle cell differentiation. We find that drp1 mutant PFCs show increase in phosphorylated ERK (dpERK) formed downstream of EGFR signaling. ERK regulates high mitochondrial membrane potential in drp1 mutant PFCs. PFCs depleted of ERK and drp1 are able to undergo Notch mediated differentiation. Notably mitochondrial membrane potential decrease via ETC inhibition activates Notch signaling at an earlier stage in wild type and suppresses the Notch signaling defect in drp1 mutant PFCs. Thus, this study shows that the EGFR pathway maintains mitochondrial morphology and mitochondrial membrane potential in follicle cells for its functioning and decrease in mitochondrial membrane potential is needed for Notch mediated differentiation.